Objective: To describe the epidemiologic profile of congenital syphilis in Mexico between 1990 and 2009. 
W orldwide epidemiologic data indicate that there are around 2 million cases of maternal syphilis in developing countries every year, which result in approximately 728,547 cases of congenital syphilis, of which between 15% and 38% are symptomatic. Congenital syphilis accounts for nearly 1.3% of deaths among 5-year-old children. 1 A reemergence of congenital syphilis has been documented in some geographical areas, mainly in developing countries. [2] [3] [4] [5] [6] In Mexico, epidemiologic surveillance of congenital syphilis is based on a system that gathers information on the reported cases, since 1994. It is capable of analyzing the data and providing a solid view that allows starting, deepening, or rectifying prevention and control actions ruled by the Norma Official Mexicana (Official Mexican Standard-NOM-017-SSA2-1994) for epidemiologic surveillance. This standard sets up which diseases are subject to mandatory notification and investigation, among which congenital syphilis is included. 7 It also aims to standardize the way in which full information on the notification of a case detected at the local health services is obtained. The objective is to use the data for the planning, training, investigation, and evaluation of the programs related to the prevention, control, elimination, and eradication of the disease as well as to the treatment and rehabilitation when necessary. This standard is backed by the Norma Official Mexicana (Official Mexican Standard-NOM-039-SSA2-2002) 8 for the prevention and control of sexually transmitted diseases, which states that congenital syphilis, among others, is subject to mandatory notification in national territory. Its enforcement involves the public, social, and private sectors which constitute the National Health System. It states that all pregnant women have to undergo the venereal disease research laboratory (VDRL) or the rapid plasma reagin test and the immunofluorescence test for Treponema pallidum during their first prenatal visit, regardless of what trimester they are in. The tests should also be performed after the delivery and no member of the health staff should discharge any woman who has not undergone the VDRL or rapid plasma reagin test. It also dictates that treatment for syphilis during pregnancy should be carried out according to the clinical stage of the disease and that follow-up should be performed by means of quantitative serological tests, such as the VDRL, every trimester and at 3, 6, and 12 months after the delivery. 8 In the case of congenital syphilis, its notification to the health authorities should be carried out within the first 24 hours after detection. This notification should be made by all health-related institutions in the country. The cases are then classified as suspected cases (individuals of a specific group that are subject to the disease or event under study or (596 cases) correspond to 34.7% of the reports, which amounts to a 16.6% increase from the previous quinquennium. The rate of congenital syphilis was estimated using the data of annual births as denominators.
investigation during a definite period), probable cases (when it is not possible to pin down the diagnosis under study due to flaws in the surveillance procedures), or confirmed cases (diagnosis corroborated by means of auxiliary studies or one that does not require auxiliary studies because it displays signs and symptoms characteristic of the disease with epidemiologic evidence). 2, 8 The data obtained from the national reports are concentrated in a disaggregated way and according to the country's geographical regions by means of a capture system called Epidemiologic surveillance system carried out by the General Direction of Epidemiology at the Ministry of Health. Before 1994, information was limited to the registered sick people who had attended a health service facility; thus, there was a lack of systematized data on the laboratory standards followed to determine the diagnoses. Hence, those data did not show the real burden of syphilis on national public health. 9 The objective of the current study was to describe the epidemiologic profile of congenital syphilis in Mexico between 1990 and 2009.
MATERIALS AND METHODS
A review of the database of the General Direction of Epidemiology at the Ministry of Health in Mexico in terms of congenital syphilis was carried out. The data corresponding to the period between 1990 and 2009 were analyzed in every state of the Mexican republic. Congenital syphilis was defined according to the criteria contained in the NOM-017-SSA2-2002, 6 which consider the disease to be present among new-born babies in the following instances:
A. Children born to mothers with a background of untreated infection by T. pallidum, of partially treated infection during pregnancy, or of persistently high VDRL titers despite treatment with penicillin. B. Children who were not examined either radiologically or by means of their cerebrospinal fluid. C. Children who have one or more positive x-rays and cerebrospinal fluid tests for congenital syphilis. D. Children with clinical manifestations of congenital syphilis among whom T. pallidum was identified in lesions, in the umbilical cord or the placenta, or through necropsy, as well as children born to mothers with syphilitic lesions at the time of delivery.
Simple frequencies of new cases and of incidences of congenital syphilis were estimated for each 100,000 alive-born babies. A correlation (nonparametric) coefficient between the year and the annual incidence was used to estimate the trend of the incidence. The annual change was estimated by means of a simple linear regression. The incidences in every state in 2008 (year with highest incidence) were compared with the national incidence by means of 95% confidence intervals.
RESULTS
A total of 1717 cases of congenital syphilis (85.8 cases per year) were reported during the 2 decades studied. The smallest frequency corresponded to 1994 (27 cases) and the greatest to 2008 (168 cases). The cases from the years 2005 to 2009 (n ϭ 596) correspond to 34.7% of the reports, which amounts to a 16.6% increase from the previous quinquennium 2000 to 2004 (P Ͻ 0.05), and to a 51.6% increase from the first 5 years analyzed, 1990 to 1994 (P Ͻ 0.05) (Fig. 1 ).
An increasing trend in the incidence of congenital syphilis was observed, from 2.7 new cases for each 100,000 alive-born babies registered in 1990 to 10.4 in 2008 (Spearman , 0.77; P Ͻ 0.001); this represents an increase of 0.28 new cases every year. The states that displayed significant positive trends were Baja California, Colima, Chihuahua, Jalisco, Nayarit, Sinaloa, and Zacatecas. Only Tamaulipas displayed a significant trend toward reduction. In 2008, the states that displayed significantly greater trends than the national one were Baja California, Chihuahua, Colima, Sonora, and Sinaloa (Table 1 and Fig. 2 ).
DISCUSSION
Despite being preventable, congenital syphilis in Mexico, as in other countries, can be considered a reemergent disease. This can be interpreted as a failure of the prenatal care and surveillance system as well as of the syphilis control programs. 1, 10 Currently, the valid Mexican standard (NOM-017-SSA2-2004) about this illness suggests that all pregnant women be subject to a nontreponemal test as screening during their first trimester. Despite this approach, there are reports that reveal only 53% of pregnant women have undergone a detection test. The criteria contained in the standard are similar to those established by the Centers for Disease Control and Prevention, so they can be considered as consistent with the international standards. 2 The number of annual cases of congenital syphilis is higher than the number of cases of prenatally transmitted human immunodeficiency virus (HIV) infections. The burden of congenital syphilis is much greater than that of perinatal HIV infection. The prophylactic and therapeutic interventions among HIV-infected pregnant women in Mexico have allowed a reduction in the rate of perinatal transmission of the disease to 2%. 11, 12 These strategies include the border cities in the north of the country where a 1.12% prevalence has been reported in the case of HIV-infected pregnant women. 13 In Mexico, as in other countries, the identification and management of the infection among pregnant women are difficult to carry out given the marginalized conditions many of them are living in as well as their scarce access to health services. 14 -16 Moreover, there are other problems including underregistration and lack of notification of cases detected. Actually, the search of the disease is not completed among pregnant women who do not attend a healthcare facility and who continue to receive care from midwives, or among those who had an abortion or fetal death and who did not undergo tests to clarify whether it was a question of congenital syphilis or not. 14 -16 The search for cases of congenital syphilis in this report bears at least 2 important limitations in terms of the inclusion of quantified cases:
1. A child can be considered a case of congenital syphilis by the mere fact of its mother having a history of diagnosis, treatment, and follow-up of syphilis. This aspect is not discriminated by the database, which means that babies born to mothers who were properly treated during pregnancy and who had adequate titer responses would be counted as cases in this database. 2. Incomplete or inconsistent reports along with a misuse of definitions can take place in some geographical areas due to the lack of diagnostic resources, the absence of investigation of the infection among pregnant women due to unawareness of the standard, or the lack of medical follow-up because women do not turn up for pregnancy control visits. Other cases, such as in utero deaths secondary to syphilis, could have not undergone any kind of treponemal test due to the same reasons. 16, 17 Results are alarming from the following 3 points of view:
1. The number of reported cases has increased over the last years, even with underregistration, despite the fact that according to the standard, congenital syphilis should be under surveillance and treatment. Penicillin constitutes one of the antibiotic agents with greater availability and lesser cost in the market and can be used to treat women and their children. Nevertheless, data show that this is not happening. 2. The states with greater incidence of congenital syphilis in Mexico are the ones located in the northwest (Fig. 3) . This might be an expression of the following 2 trends: A. Migration to the United States is a characteristic phenomenon in this area. Its specific variation contributes to the increase of sexually transmitted infections as follows: these migrants can remain exposed to the infections for long periods and afterwards they transmit them to their partners once they return (permanently or temporally) to their place of origin, in other words, they alternate their place of residence between both countries. On the other hand, due to migration, it is possible that surveillance of pregnancies is being inadequately carried out and hence, there are serious problems in terms of detection. B. Other states in the country have better surveillance systems to identify syphilis among pregnant women.
3. The increase in the number of cases constitutes an important health problem. It is necessary to expand access to healthcare services for mothers and their children, including syphilis detection tests and treatment for women and their partners, as well as to develop surveillance systems.
The incidence of new cases of congenital syphilis displays a strong trend toward increase at a national level, particularly in some states. This is consistent with global data on the reemergence of the disease. Several published reports, which are lacking in population representativeness, on the prevalence and the incidence of syphilis and its related factors in selected groups from the Mexican population show frequencies of the infection that fall between 1% and 20%, including syphilis during pregnancy and congenital syphilis. 13, 14 In this sense, it is essential that a field study be carried out to clearly establish the factors that mediate this increase. A population sampling from the areas with greatest prevalence should be taken into account, making a comparison with the areas with less reported cases. The mediating factor should be then adjusted and modified to try and reverse the trend toward the increase displayed over the last years, which has already outweighed the transmission of perinatal HIV. 
